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FOREWORD 

This  Indian  Standard  was  adopted  by  tfae  Bureau  of  Indian  Standards,  after  the  draft  finalized  by  the  Soil  Quality 
and  Fertilizer  Sectional  Committee  had  been  approved  by  the  Food  and  Agriculture  Division  Council. 

This  standard  is  subject  to  the  provisions  imposed  under  Fertilizer  Control  Order  wherever  applicable. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the  final  value, 
observed  or  calculated,  expressing  tbe  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance  with  IS  2  :  1 960 
'Rules  for  rounding  off  numerical  values  (revised)'.  The  number  of  significant  places  retained  in  the  rounded  off 
value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 


AMENDMENT  NO.  1  MAY  2012 

TO 

IS  15848  :  2009  ZINC  SULPHATE,  MONOHYDRATE, 

AGRICULTURAL  GRADE  —  SPECIFICATION 

[Page  1,  clause  4.2(d)]  —  Substitute  'Gross  and  net  quantity  in  kg;'  for 
'Gross  and  net  mass  in  kg;'. 


(FAD  7)  Reprography  Unit,  BIS,  New  Delhi,  India 
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Indian  Standard 

ZINC  SULPHATE,  MONOHYDRATE, 

AGRICULTURAL  GRADE  — 

SPECIFICATION 


1  SCOPE 

This  standard  prescribes  the  requirements  and  methods 
of  sampling  and  test  for  zinc  sulphate,  monohydrate, 
agricultural  grade. 

2  REFERENCES 

The  following  standards  contain  provisions,  which 
through  reference  in  this  text,  constitute 
provisions  of  this  standard.  At  the  time  of  publication, 
the  editions  indicated  were  valid.  All  standards  are 
subject  to  revision  and  parties  to  agreements  based  on 
this  standard  are  eiicouraged  to  investigate 
the  possibility  of  applying  the  most  recent  editions  of 
the  standards  indicated  below: 

IS  No.  Title 

1070  :  1992         Reagent  grade  water  (r/iiVrf  revj'j/on) 
5741  :  1970         Methods  for  determination  of  pH 
5985  :  1985         Code  of  practice  for  handling  and 

storage  of  bagged  fertilizers 
6092  (Part  1) :      Methods  of  sampling  and  test  for 

1985  fertilizers:  Part  1  Sampling 

7017  :  1973  Method  of  colorimetric  determination 

of  traces  of  heavy  metals  by  dithizone 
7212  :  1974         Methods  of  determination  of  copper 

3  REQUIREMENTS 

3.1  Description 

The  material  shall  be  dry,  in  the  form  of  free-flowing 
powder  or  crystals  consisting  essentially  of 
ZnSO^.HjO. 

3.2  The  material  shall  also  comply  with  the 
requirements  given  in  Table  1. 


4  PACKING  AND  MARKING 

4.1  Packing 

The  material  shall  be  packed  in  the  manner  as  agreed 
to  between  the  purchaser  and  the  supplier.  Each  bag 
shall  be  securely  closed. 

4.2  Marking 

Each  bag  shall  bear  legibly  the  following  information: 

a)  Name  of  the  fertilizer; 

b)  Indication  of  the  source  of  manufacture; 

c)  Percentage  of  zinc  by  mass; 

d)  Gross  and  net  mass  in  kg; 

e)  Batch  number,  in  code  or  otherwise,  to  enable 
the  lot  of  manufacture  to  be  traced  back  from 
records;  and 

f)  Any  other  information  as  required  under  FCO. 

4.2.1  BIS  Certification  Marking 

The  container  may  also  be  marked  with  the  Standard 
Mark. 

4.2.1.1  The  use  of  the  Standard  Mark  is  governed  by 
the  provisions  of  the  Bureau  of  Indian  Standards  Act, 
1986  and  the  Rules  and  Regulations  made  thereunder. 
The  details  of  conditions  under  which  the  licence  for 
the  use  of  Standard  Mark  may  be  granted  to 
manufacturers  or  producers  may  be  obtained  from  the 
Bureau  of  Indian  Standards. 

5  HANDLING  AND  STORAGE 

Factors  to  be  taken  in  view  in  the  handling  and  storage 
of  the  material  shall  be  as  presented  in  IS  5985. 


SI  No. 

(1) 


Table  1  Requirements  for  Zinc  Sulphate,  Monohydrate,  Agricultural  Grade 

{Clauses  3.2, 6.2.2, 6.2.3,  6.2.4  and  7) 


CbarsKteristic 

(2) 


Requirement 

(3) 


McUiodarTest, 
Rcf  to  Annex 

(4) 


)  Zinc  (as  Zn),  percent  by  mass,  Min 

)  Magnesium  (as  Mg),  percent  by  mass.  Max 
Copper  (as  Cu).  percent  by  mass.  Max 

iv)  Lead  (as  Pb),  percent  by  nnass.  Max 

v)  pH  of  5  percent  solution  (mA) 

vi)  Matter  insoluble  in  water,  percent  by  mass.  Max 

vii)  Iron  (as  Fe),  percent  by  mass.  Max 


33.0 

A 

0.5 

B 

0.1 

C 

0.003 

D 

Not  less  than  4.0 

E 

1.0 

F 

0.5 

G 
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6  SAMPLING 

6.1  Representative  -.Liniple>  of  the  iiiaierul  >.hall  he 
Jrawn  as  prescribed  in  IS  (iU92  (Pan  1 ). 

6.2  Number  of  lests  and  Criteria  for  Conformity 

6.2.1  Zinc  shall  he  lesieJ  i>n  each  cf  the  individual 
samples. 

6.2.2  The  remaining  characteristics  given  in  Table  I 
^hall  he  tested  uii  the  composite  sample. 

6.2.3  The  lot  shall  be  considered  to  have  satisfied  the 
requirement  tor  /inc.  it  test  results  on  each  of  the 
individual  samples  meet  the  corresponding  requirement 
given  in  Table  1 . 

6.2.4  The  lot  shall  be  considered  to  have  met  the 
remaining  requirements  given  in  Table  1  if  each  of  the 
test  results  on  the  composite  sample  satisfies  the 


corresponding  ret|iiiivincnl  gisen  in  Tabic  I. 

6.3  The  lot  sluill  be  declared  as  coiitorniing  to 
the  requirements  of  the  specification  if  reiiuiremeiits 
in  6.2.3  and  6.2.4  are  satisfied. 

7TKSTMKrH()I)S 

The  test  for  the  rcqiiireinents  listed  under  3  shall  he 
carried  out  according  to  methods  prescribed  in  Annexes 
A  to  C.  Reference  to  relevant  parts  and  clauses  are 
given  in  col  4  of  Table  1 . 

8  QL.ALITY  OF  REAGENTS 

Unless  otherwise  specified,  pure  chemicals  and 
distilled  water  (see  IS  1 070)  shall  be  employed  in  tests. 

NOTE  —  'Pure  chemicals'  shall  mean  chemicals  Ihai  do  not 
comain  impuriues.  which  affect  the  results  of  analysis. 


ANNEX  A 
[Table  1,  St  No.  (i);  and  Clause  7] 

DETERMINATION  OF  ZINC 


A-1  GENERAL 

Three  methods  have  been  prescribed  for  determination 
of  zinc  in  /.inc  sulphate  monohydrate,  agricultural 
grade.  All  the  methods  can  be  used  for  determination 
of  zinc  on  routine  basis.  However,  in  the  event  of  any 
dispute.  Method  ^  should  be  treated  as  a  referee 
method. 

METHOD  I 

A-2  ETHYLENE  DIAMINE  TETRA  ACETATE 
(EDTA)  METHOD 

A-2.1  Outline  ol  the  Method 

Zinc  is  titrated  against  ethylene  diamine  tetra  acetate 
(EDTA)  solution.  The  initial  separation  of  zinc  from 
impurities  is  done  by  zinc  sulphide  precipitation. 

A-2.2  Reagents 

A-2.2.1  Dilute  Sulphuric  Acid.  1;100. 

A-2J.2  Ammonium  Sulphate.  AR  Grade. 

A-2 JJ  Hydmchloric  Acid.  1:1. 

A-2.2.4  Sodium  Hydroxide  Solution.  1  N. 

A-2.2.5  Methyl  Orange  Indicator  Solution,  0.05 
percent. 


A-2.2.6  Methyl  Red  Indicciior  Solution  —  Dissolve  0.  i 
g  of  methyl  red  in  50  ml  of  ethanol  and  dilute  to  100 
ml  with  water. 

A-2.2.7  Hydrogen  Sulphide  Generator 

A-2.2.8  Ethylene  Diatnine  Tetra  Acetate  {EDTA) 
Solution,  0.01  M  —  Dissolve  3.723  g  of  disodium 
ethylene  diamine  tetra  acetate  dehydrate  in  distilled 
water  and  make  up  the  volume  to  one  litre  in  a 
volumetric  flask. 

A-2.2.9  Zmc  Ion  Solution.  0. 1  M  —  Weigh  about  1 .63 
g  of  zinc  shot  or  zinc  metal  (of  99.9  percent  purity) 
reagent  grade  accurately.  Dissolve  in  20  ml  of 
hydrochloric  acid  (1:1),  keep  it  for  few  hours  and  allow 
it  to  dissolve  completely.  Neutralize  the  resulting 
solution  with  sodium  hydroxide  solution  using  methyl 
red  indicator  Make  up  the  volume  of  the  solution  to 
exactly  250  ml. 

A-2.2.10  Buffer  Solution,  pH  10  —  Add  142  ml  of 
concentrated  ammonia  solution  (relative  density  0.88 
to  0.90)  to  17.5  g  of  ammonium  chloride  AR  grade 
and  dilute  to  250  ml  with  distilled  water 

A-2.2.1 1  Eriochrome  Black  Indicator —  Dissolve  0.2 
g  of  dry  stuff  in  15  ml  of  triethanolamine  and  5  ml  of 
absolute  alcohol. 
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A-2.3  I'rocctlurc 

A-2.3.1  ShuuSiinhziiiuin  of  EDIA  Suluiinn 

Diluic  25  ml  ())  sUmdard  /inc  ion  solution  lo  100  ml 
u  nil  dislilk'd  water,  and  add  2  ml  ol  tiK"  hul'tcr  solution 
and  a  tcu  drops  ol  iho  Hriochromc  hiack  T  iiidicaior. 
Titrate  u  iih  the  EDTA  solution  until  the  eoloureluinges 
from  u  ine  red  to  blue. 

Note  the  \olume  ol'liDTA  eonsumed  as  V,  ml. 

Caleulate  1  ml  EDTA  equivalent  to  zinc  (A/,)  as  given 
helow: 


\t 


Mass  of  zinc  weighed 
in  A-2.2.9  in  mg 

10  xV, 


A-2.3. 2  Weigh  accurately  7.5  g  of  the  sample  and 
dissolve  it  in  water.  Make  it  up  to  250  ml.  Pipette  out  25 
ml  of  the  made-up  solution  in  a  conical  flask.  Add  6  to 
8  g  of  ammonium  sulphate,  stir  until  dissolved  and 
acidify  vviih  dilute  sulphuric  acid  adding  1  to  2  drops  of 
methyl  orange  indicator  solution.  Fit  the  conical  flask 
with  a  two-hole  rubber  stopper  carrying  an  inlet  tube 
extending  to  the  bottom  of  the  llask  and  outlet  tube 
extending  to  the  bottom  of  the  stopper.  Pass  a  rapid 
stream  of  hydrogen  sulphide  through  the  solution  rapidly 
lor  half  an  hour  at  room  temperature.  Allow  the 
precipitate  to  settle  for  15  miii.  Then  filter  through 
Whatman  No.  42  filter  paper.  Wash  the  precipitate  with 
water  containing  a  little  hydrogen  sulphide.  Check  the 
washing  for  complete  hardness  removal. 

A-2.3.3  Dissolve  the  precipitate  in  30  to  40  ml  of 
hydrochloric  acid  (1:1)  and  wash  the  filter  paper  with  a 
little  water.  Boil  the  solution  lo  remove  hydrogen 
sulphide  (lest  the  vapour  with  moist  lead  acetate  paper). 
When  hydrogen  sulphide  is  completely  removed,  cool, 
and  iieutrali/.e  with  sodium  hydroxide  using  methyl  red 
indicator.  Make  it  up  to  500  ml  in  a  volumetric  fiask. 

A-2.3.4  Pipette  50  ml  of  the  made-up  solution  in  a 
conical  fla,sk.  Add  5  lo  6  ml  of  ammonia  buffer  solution 
and  8  to  10  drops  of  Eriochrome  black  T  indicator. 

Titrate  it  with  EDTA  solution  (0.01  M).  Note  the 
volume  of  HDTA  consumed  as  V',. 


A-2.4  Calculation 

Zinc  (as  Zn).  percent 
by  mass 


KxM,  xlO 


where 

V,    =   volume  ofEDTA  solution  (0.0 1  M)  con.sumed, 

M^    =   mass  in  mg  of /.inc  per  ml  of  EDTA  solution 
(0.01  M),and 


M.    =   in.iss  Ml  g  ol  s.inipk'  i.ikcn  lor  u-st  under 
A-2.3.2 

METHOD  2 

A-3  MODIFIFI)  KTHVI.KNK  DIAMINK  TKTRA 
ACETA TK  (EDTA)  (ECO  AI.KJNED) 

.4-3.1  Reagents 

A-3. 1.1  Disodiiim  Ethvli'iic  Dmiiiiiu-  Iflrii  Atchilc 
(EDTA)  —  Dissolve  3.72  g  of  disodium  ethylene 
diamine  tetra  acetate  dihydrate  in  distilled  water  and 
make  up  the  volume  to  one  litre  in  a  volumetric  flask. 

A-3. 1.2  Siundiird  Ztiu  Si>lutH>n  —  Weigh  about  1 .0  g 
of  zinc  metal  analytical  reagent  grade  accurately. 
Dissolve  in  20  ml  of  hydrochloric  acid  (1:1),  keep  it 
for  few  hours  and  allow  it  to  dissoh  e  completely.  Make 
up  the  volume  of  the  solution  to  exactly  I  (KX)  ml. 

K-iA-i  Ammonnim  Hydroxide.  20  percent  (m/m). 

\-3.l.4  Aiiiiuoniiim  Chloride.  AR  giade. 

A-3.1.5  Sotliiiiii  Cycmidc.  .AR  grade 

A-3.1.6  Sodium  Chloride.  AR  grade. 

NOTh  —  Sixiium  cyanide  i>  very  potv*>inni\  li  stu>uld  be  used 
with  exlremc  circ 

A-3.1.7  Eriochrome  Black  T Indicator  Mixture  —  Mix 
thoroughly  1  g  of  Eriochrome  black  T  indicator  with 
100  g  of  sodium  chloride. 

A-3. 1.8  Formaldehyde  —  Accuc  Acid  Solution  (4 
Percent)  —  Dissolve  KX)  ml  of  formaldehyde  37-40 
percent  in  about  100  ml  of  distilled  water  Add  40  ml 
glacial  acetic  acid  and  make  volume  to  tine  hire  with 
distilled  water. 

A-3. 1.9  Hydroxvlaiiiine  Hydrochloride,  AR  grade. 

A-3.2  Procedure 

A-3.2.1  Standardization  oj EDTA  Solution 

Take  10  ml  of  standard  zinc  solution.  Add  about  0.1 
g  of  ammonium  chloride  and  30  ml  of  ammonium 
hydroxide  solution  (20  percent).  Dilute  it  by  adding 
aboul  30  ml  distilled  water.  Add  a  pinch  of 
Eriochrome  black  T  indicator  mixture.  It  will  give 
red  colour.  Titrate  it  with  EDTA  solution  to  obtain 
clear  blue  end  poini.  .Note  the  volume  of  EDTA  used 
as  V,  ml. 

A-3.2.2  Estimation  of  Zinc  in  Sample's 

Weigh  accurately  I. Og  of  a  given  zinc  sulphate  sample 
and  dissolve  it  in  100  ml  of  distilled  water  in  a 
volumetric  flask.  Take  10  ml  of  aliquot  in  a  beaker. 
Add  0. 1  g  of  hydroxylamine  hydrochloride  and  0. 1  g 
of  ammonium  chloride.  Cautiously  add  small  quantity 
of  sodium  cyanide.  White  precipitate  will  appear. 
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Continue  adding  sodium  c>anide  till  white  precipitate 
disappears  while  swirling  the  beaker  with  hand.  Add 
about  0.5  g  excess  of  sodium  cyanide.  Dilute  it  by 
adding  about  30  ml  of  ammonium  hydroxide  (20 
percent)  and  add  about  30  ml  of  distilled  water. 

Add  a  pinch  of  Eriochrome  black  T  indicator  mixture. 
It  will  give  red  colour.  Titrate  with  EDTA  solution  till 
there  is  a  sharp  change  to  violet  colour  Note  the  volume 
of  EDTA  used  as  V,  ml.  Add  20  ml  of  formaldehyde- 
acetic  acid  solution  to  above  titrated  solution  and  mix 
well.  Red  colour  will  reappear.  Titrate  it  with  EDTA 
solution  to  get  blue  end  point  without  red  tinge.  Note 
the  volume  of  EDTA  used  in  second  titration  as  V^,  ml. 


A-3.3  Calculation 


Zinc  (as  Zn).  percent  by  mass  = 


WxV,xM 


where 

M    =   mass  in  g  of  piece  of  zinc  metal  taken  for 
preparation  of  standard  zinc  solution, 

V'l    =   volume  of  EDTA  solution  (in  ml)  used  for 
10  ml  of  standard  zinc  solution,  and 

V,    =   volume  of  EDTA  solution  (in  ml)  used  for 
second  titration. 

METHOD  3 

A-4  ABSORPTION  SPECTROPHOTOMETRIC 
METHOD 

A-4.1  Reagents 

Unless  otherwise  specified,  pure  chemicals  and  glass 
distilled  or  demineralized  water  shall  be  used  in  tests. 

NOTE  —  ■Deminerall/ed  water'  means  the  water  oljtaincd  after 
pa,sslng  clislilleU  water  through  a  cation  and  an  anion  exchanger 
or  a  combined  caiionanion  exchange  resin 

A-4.I.1  Standard  Zinc  Solution  —  Weigh  0.439  8  g  of 
zinc  sulphate  (ZnS04  7H,0)  A.R.  grade  on  a  clear  watch 
glass  and  transfer  it  to  one  litre  flask  through  the  funnel 
giving  several  washings  to  watch  glass  and  funnel  with 
glass  distilled  or  demineralized  water.  Add  I  ml  of  10 
percent  sulphuric  acid  (A.R.  grade)  and  make  the  volume 
up  to  the  mark.  Stopper  the  flask  and  shake  the  solution 
well.  This  is  100  ppm  zinc  solution  hereinafter  called 
Standard  A.  This  solution  should  be  stored  in  a  clean 
bottle  for  further  use.  Dilute  10  ml  of  100  ppm  standard 
zinc  solution  (Standard  A)  to  100  ml  to  get  10  ppm 
standard  zinc  solution  designated  as  Standard  B. 

A-4.1  J  Glass  Distilled  or  Demineralized  Water  ofpH 
2.5  ±  0.5  —  Dilute  I  ml  of  10  perct.it  sulphuric  acid 
to  one  litre  with  glass  distilled  or  demineralized  water 
and  adjust  the  pH  to  2.5  with  a  pH  meter  using  HjSO^ 


or  NaOH.  This  solution  is  called  acidified  water  and  5 
to  10  litpjs  of  this  solution  should  be  prepared  at  a 
time. 

A-4.2  Preparation  of  Working  Standards 

Pipette  the  following  volume  of  Standard  B  solution 
in  50  ml  numbered  \olumeiric  flasks  and  make  the 
volume  with  acidified  water  {see  Table  2). 

Table  2  Preparation  of  Working  Standards 


Flask  No. 

Volume  of 

Concentration  of  Zinc 

Standard  B 

After  Making  Volume  to 

Solutions  Takt-n 

SO  nil  (ppm) 

(ml) 

(ii 

(2) 

(3) 

1 

0.0 

0.0 

3 

1.0 

0.2 

3 

2.0 

0.4 

4 

3.0 

0.6 

.5 

4.0 

0.8 

6 

5.0 

1.0 

7 

7.0 

1.4 

8 

9.0 

1.8 

9 

10.0 

2.0 

A-4.3  Procedure 

A-4. 3.1  Preparation  of  Zinc  Sulphate  Fertilizer 
Samples 

Weigh  0.25  g  of  the  material  on  a  clean  watch  glass 
and  transfer  it  to  one-litre  volumetric  flask  through  the 
funnel  giving  repeated  washings  with  glass  distilled 
water  and  dissolve  the  material  by  shaking  well.  Then 
make  the  volume  up  to  mark  with  glass  distilled  water 
and  shake  well. 

Take  5  ml  of  the  prepared  solution  in  250-ml 
volumetric  flask  and  make  the  volume  with  acidified 
water.  Shake  the  solution  well  and  filter  Whatman  No. 
42  filter  paper  in  dry  clean  flask.  The  flasks  should  be 
rinsed  with  a  10  to  15  ml  of  the  filtrate  and  then 
continue  filtration. 

A-4.3.2  Flaming  the  Solutions 

Flame  the  standards  and  the  filtered  samples  on  atomic 
absorption  spectrophotometer  at  a  wavelength  of 
213.8  nm  (Zn  line  of  the  instrument). 

A-4.4  Calculation 

Prepare  a  standard  curve  of  known  concentrations  of 
zinc  solution  by  plotting  the  absorbance  values  of 
y-axis  against  their  respective  zinc  concentration  on 
X-axis.  Calculate  the  percentage  zinc  in  zinc  fertilizer 
by  multiplying  zinc  concentration  value  calculated 
from  standard  curve  by  20. 

Example: 

Mass  of  the  fertilizer  sample        :        0.25  g 
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Volume  made  1  000  ml 

Further  dilution  50  times 

Reading  of  the  samples  from 
atomic  absorption  Y 

Corresponding,  concentration 
value  of  zinc  from  standard 
curve  against  Kabsorbance  Xppm 

Percentage  zmc  in  the  fertilizer    :         20  (X) 
A-4.5  Precautions 

a)  Weighing  shall  be  done  on  an  electronic 

balance. 

b)  All  the  glass  apparatus  to  be  used  should  be 
neutral  and  washed  with  dilute  hydrochloric 
acid  (1:4)  and  washed  thoroughly  with 
distilled  water  and  then  with  demineralized 
water. 


CI  The  pipette  should  be  rinsed  wnh  the  same 
solution  to  be  measured 

d)  The  outside  of  the  pipette  should  be  wiped 
with  filter  paper  after  taking  out  from  the 
solution  to  be  measured. 

e)  After  using  the  pipette,  place  them  on  a  clean 
dry  filter  paper  in  order  to  prevent 
contamination. 

f)  To  start  filtration,  only  a  few  drops  should  be 
added  first  in  order  to  wet  the  filter  paper  and 
then  continue  further  filtration. 

Stopper  the  flasks  and  shake  ihem  well.  Prepare  the 
standard  solution  in  duplicate.  The  same  acidified  water 
should  be  used  for  preparing  the  solution  of  unknown 
fertilizer  samples.  Fresh  standard  solution  should  be 
prepared  every  time  when  a  fresh  lot  of  acidified  water 
is  prepared. 


ANNEX  B 
[Table  1,  SI  No.  (ii);  and  Clause  7] 

DETERMINATION  OF  MAGNESIUM 


B-1  GENERAL 

Two  methods  have  been  prescribed  for  the 
determination  of  magnesium  in  zinc  sulphate, 
monohydrate,  agricultural  grade.  Both  the  methods  can 
be  used  for  the  determination  of  magnesium. 

METHOD  1 
B-2  EDTA  METHOD 
B-2.1  Reagents 
B-2.2  Dilute  Sulphuric  Acid,  approximately  5  N. 

B-2.3  Dilute  Nitric  Acid,  approximately  10  percent 

(vA.). 

B-2.4  Sodium  Sulphide  Solution,  10  percent. 

B-2.5  Eriochrome  Black  T  Indicator  —  Dissolve  0. 1 
g  of  Eriochrome  black  T  in  25  ml  of  methyl  alcohol. 

B-2. 6  Diammonium  Hydrogen  Phosphate,  10 

percent  (m/m). 

B-2. 7  Ammonium  Hydroxide  —  Ammonium 
Chloride  Buffer  Solution 

Mix  350  ml  of  ammonium  hydroxide  (20  percent,  m/m) 


with  54  g  of  ammonium  chloride.  Dilute  with  water 
and  make  up  the  volume  to  I  (XK)  ml.  (The  /jH  of  the 
solution  should  be  not  more  than  10.) 

B-2.8  Standard  .Magnesium  Solution.  0.01  M. 

B-2. 8.1  Weigh  2,464  0  g  of  magnesium  sulphate 
(MgS04.7H20)  and  dissolve  it  in  water  Make  up  the 
volume  to  one  litre. 

B-2.9  Ethylene  Diamine  Tetra  Acetate  (EDTA) 
Solution 

Dissolve  3.72  g  of  disodium  ethylene  diamine  tetra 
acetate  dihydrate  in  water  and  make  up  the  volume  to 
one  litre. 

B-2.9. 1  Standardizatinn  nf  EDTA  Solution 

Take  10  ml  of  standard  magnesium  solution  in  a 
conical  flask.  Add  20  ml  of  water.  1  ml  of 
Eriochrome  black  T  indicator  and  25  ml  of 
ammonium  hydroxide  ammonium  chloride  buffer 
solution.  Heat  to  40°  to  50°C  and  then  titrate  with 
EDTA  solution,  maintaining  the  temperature 
between  40°C  and  50°C  until  the  colour  changes 
from  wine  red  to  distinct  blue.  Calculate  the  molarity 
of  EDTA  solution  as  follows: 
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Molaniv  ot  EDTA  solution  = 


10  A/, 


Magnesium  (as  Mg),  percent  by  mass  = 


Vx  0.243  2 


where 

;V/|    =    molariiy  of  standard  magnesium  solution, 
and 

V|    =    volume  in  ml  of  EDTA  solution  used  for 
titration. 

B-2. 10  Procedure 

B-2.I0.1  Weigh  accurately  about  5  g  of  the  sample, 
dissolve  in  water  and  add  1  mlof  dilute  sulphuric  acid. 
Filter  the  solution  and  make  up  to  250  ml  with  water 
in  a  volumetric  flask.  Take  50  ml  of  the  above  solution 
in  a  beaker,  heat,  pass  hydrogen  sulphide  gas  or  add 
sodium  sulphide  solution  and  ensure  complete 
precipitation.  Filter  hot  and  keep  the  filtrate  for  the 
determination  of  magnesium  as  given  in  B-2.  Boil  the 
residue  with  dilute  nitric  acid  and  filter,  if  necessary. 
To  the  filtered  solution  add  dilute  sulphuric  acid, 
evaporate,  dilute  and  filter.  Use  the  filtrate  for  the 
determination  of  copper  and  the  residue  for  the 
determination  of  lead. 

B-2.10.2  Take  the  filtrate  obtained  in  B-2.10.1  after 
precipitation  of  sulphides,  add  a  few  drops  of 
concentrated  nitric  acid,  boil  and  cool  and  then  add 
solid  ammonium  chloride  (about  2  g),  boil  and  cool, 
add  ammonium  hydro.xide  till  strong  smell  of 
ammonia  comes  and  filter  the  precipitate  through 
sintered  crucible.  Take  the  filtrate  and  add  dilute 
sulphuric  acid  till  the  solution  is  acidic  (lest  with 
meihyl  red),  heat  the  solution  to  boil  and  add  excess 
of  diunmionium  hydrogen  phosphate  with 
continuous  stirring.  Add  10  percent  ammonia 
solution  with  continuous  stirring  till  the  solution  is 
just  alkaline  (test  with  methyl  red);  white  precipitate 
of  /inc  ainmoniuni  phosphate  will  be  formed  (the 
optimum  /)H  of  precipitation  is  6  to  7).  Allow  it  to 
stand  for  3  to  4  h,  then  filter  through  filter  paper 
(Whaimun  No.  40  or  equivalent).  Collect  the  filtrate 
in  a  volumetric  flask  and  make  up  the  volume  (say 
to  100  ml),  and  take  a  suitable  aliquot  (say  10  ml) 
for  the  determination  of  magnesium.  Add  20  ml  of 
water.  I  ml  of  Eriochrome  black  T  indicator  and 
20  ml  of  ammonium  hydroxide-ammonium  chloride 
buffer  solution.  Heat  lo  40°  to  SOX  and  titrate  with 
standard  EDT.A  solution,  maintaining  the 
temperature  between  40°C  and  50°C  until  the  colour 
changes  from  wine  red  to  distinct  blue, 

B-2.  II  Calculation 

1  ml  of  0.01  M  EDTA  =  0.243  2  mg  of  'Mg' 


where 

V     =  volume  of  0.01  M  EDTA  solution  used  for 
titration. 

B-2.1 1.1  The  calculation  factor  5  is  derived  presuming 
that  5  g  of  material  is  taken  for  test  in  B-2.10.1  and  the 
filtrate  obtained  in  B-2.10.2  is  100  ml  out  of  which  10 
ml  is  titrated. 

METHOD  2 

B-3  ATOMIC  ABSORPTION  METHOD 

B-3.I  Reagents 

B-3.1.1  Strontium  Chloride  —  Dissolve  7.5  g  of 
strontium  chloride  (SrClj.eHoG)  in  a  litre  of  glass 
distilled  water. 

B-3.I.2  Standard  Magnesium  Solution  —  Weigh  0.507 
g  of  magnesium  sulphate  (  MgS04.7H20)  on  a  clean 
watch  glass  and  transfer  it  to  one  litre  flask  through  the 
funnel  giving  several  washings  to  watch  glass  and  the 
funnel  with  glass  distilled  or  demineralized  water.This 
is  50  ppm  Mg  solution.  Dilute  1 0  ml  of  50  ppm  solution 
of  Mg  to  100  ml  to  get  5  ppm  standard  Mg  solution. 

B-3.1.3  Preparation  of  Working  Standard  —  Pipette 
the  following  volume  of  5  ppm  standard  Mg  solution 
in  50-ml  numbered  volumetric  flasks.  Add  10  ml  of 
strontium  chloride  solution  to  each  flask  and  make  up 
the  volume  to  50  ml. 

Stopper  the  flasks  and  shake  them  well.  Prepare  fresh 
standards  every  fortnight. 


Flask 

Volume  of 

Volume  of 

Concentration 

No. 

SppinMg 

Strontium 

of  Magnesium 

Solution 

Chloride 

After  Making 

Taken  (ml) 

Added  (ml) 

the  Volume  lo 
50  ml  (ppm) 

1 

0.0 

1 0.0 

0.0 

2 

2.0 

10.0 

0.2 

3 

4.0 

10.0 

0.4 

4 

6.0 

10.0 

0.6 

5 

8.0 

10.0 

0.8 

6 

10.0 

10.0 

1.0 

B-3.2  Procedure 

B-3JL1  Pipette  20  ml  of  the  solution  which  was  prepared 
for  the  determination  of  zinc  by  dissolving  0.25  g  of  the 
fertilizer  sample  in  one-litre  flask.  Add  10  ml  of  strontium 
chloride.  Make  up  the  volume  to  50  m. 

B-3.2.2  Flame  the  standards  and  the  samples  on  atomic 
absorption  spectrophotometer  at  a  wavelength  of  285.5 
pm  (Mg  line  of  the  instrunjent). 


B-3.3  Calculation 

Prepare  a  standard  curve  of  known  concentrations  of 
Mg  solutions  by  plotting  the  absorbance  value  on  K-axis 
against  their  respective  concentration  values  on  X-axis. 
Percentage  magnesium  in  the  zinc  fertilizer  will 
correspond  to  the  concentration  values  calculated  from 
the  standard  curve. 


Example: 

Weight  of  the  fertilizer 


=     0.25  g 
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Volume  made 

— 

1  (XX)  ml 

Further  dilution 

= 

2.5  tunes 

Reading  of  the  sample  from  atomic 

absorption  specirophotomeier 

= 

Y 

Corresponding  cmccniralion  of 

Mg  from  standard  curve 

against  K  absorbance 

= 

X  ppm 

Percentage  magnesium  in  the 

fertilizer 

= 

X 

ANNEX  C 
[Table  1,  SI  No.  (iii);  and  Clause  7] 

DETERMINATION  OF  COPPER 


C-1  GENERAL 

Two  methods  have  been  prescribed  for  the 
determination  of  copper  in  zinc  sulphate,  nionohydrate, 
agricultural  grade.  Both  the  methods  can  be  used  for 
the  determination  of  copper. 

METHOD  1 

C-2  DIETHYL  DITHIOCARBONATE  METHOD 

Make  up  the  filteratc  reserved  in  B-3.2.1  for  determination 
of  copper,  to  200  ml  with  water  in  a  volumetric  flask. 
Take  a  suitable  aliquot  of  the  solution  containing  not  more 
than  0.05  mg  of  copper.  Determine  copper  by  diethyl 
dithiocarbonate  method  or  by  biquinoline  method  as 
prescribed  in  LS  72 1 2. 

METHOD  2 

C-3  ATOMIC  ABSORPTION  METHOD 

C-3.1  Reagents 

C-3. 1.1  Standard  Copper  Solution  —  Weigh  0. 196  5 
g  of  copper  sulphate  (CuSOj.SHjO)  on  a  clean  watch 
glass  and  transfer  it  to  one-litre  flask  through  the 
funnel  giving  several  washings  to  watch  glass  and  the 
funnel  with  glass  distilled  water.  Add  1  ml  of  10 
percent  sulphuric  acid  and  make  up  the  volume  up  to 
the  mark.  Stopper  the  flask  and  shake  the  solution 
well.  This  is  50  ppm  Cu  solution  and  should  be  stored 
in  a  clean  bottle  for  further  use.  Dilute  10  ml  of  50 
ppm  solution  of  copper  to  100  ml  to  get  5  ppm 
standard  copper  solution. 

C-3.1.2  Glass  Distilled  or  Mineralized  Acidified,  Water 
pH  2.5  ±0.5 


C-3. 1.3  PrepiiniliDn  of  Wurkinii  Sliindiirds  —  Pipclte 
the  following  volume  ol  5  ppm  standard  copper 
solution  in  50-ml  numbered  \olunielric  (Tasks  and 
make  the  volume  with  acidified  water; 


Flask  Nil. 

Vohinw  of 

(' 

imcvniniliim  of 

5  ppm 

Ciippi'r  Atii-r 

Sitindiird  Cu 

M. 

[ikiiiji  Volnmt'  iif 

Sohition  Taken 

50  ml  ippni) 

(ml) 

6 

!0.0 

1.0 

5 

«.o 

{).« 

4 

6.0 

06 

3 

4.0 

0.4 

2 

2.0 

0.2 

1 

()() 

0.0 

Stopper  the  llasks  and  shake  ihcm  well.  Prepare  fresh 
standards  every  f<irtiiighl. 

C-3.2  Procedure 

C-3. 2.1  The  solution,  which  was  prepared  for  the 
determination  of  zinc  by  dissolving  0.25  g  of  the 
fertilizer  sample  in  one-litre  flask  as  described 
in  A-4.3.1,  should  be  used  for  the  determination  of 
copper. 

C-3.2.2  Flame  the  standards  and  the  samples  on  an 
atomic  absorption  spectrophotometer  at  a  wavelength 
of  324.8  )jm  (Cu  line  of  the  instrument). 

C-3.3  Calculations 

C-3  J.I  Prepare  a  standard  curve  of  known  concentrations 
of  copper  solutions  by  plotting  the  absorbance  values  on 
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y-axis  against  their  respective  concentration  values  on 
X-axis.  Calculate  the  percentage  copper  in  the  zinc 
fertilizer  by  multiplying  the  copper  concentration  value 
calculated  from  the  standad  curve  by  0.4. 

Example: 

Weight  of  the  fertilizer  samples  =  0.25  g 


Volume  made  =      1  000  ml 

Reading  of  the  sample  from 
atomic  absorption  spectro- 
photometer =      Y 
Corresponding  concentration 
of  copper  from  standard  curve 
against  Y  absorbance  =      X  ppm 
Percentage  copper  in  the  fertilizer  =      X  0.4 


ANNEX  D 
{Table  1,  5/  No.  (iv);  and  Clause  7] 

DETERMINATION  OF  LEAD 


D-1  GENERAL 

Two  methods  have  been  prescribed  for  the 
determination  of  copper  in  zinc  sulphate,  monohydrate, 
agricultural  grade.  Both  the  methods  can  be  used  for 
the  determination  of  copper. 

METHOD  1 

D-2  DITHIOZONE  METHOD 

Dissolve  the  residue  reserved  in  B-3.2.1  for 
determination  of  lead,  in  dilute  nitric  acid,  and  make 
up  lo  u  known  volume  with  water  in  a  volumetric  flask. 
Take  a  suitable  aliquot  of  the  solution  and  determine 
lead  by  the  Colorimetric  method  using  dithizone  as 
prescribed  in  IS  7017. 

METHOD  2 

D-3  ATOMIC  ABSORPTION  METHOD 

D-3.1  Reagents 

0-3.1.1  Stamiard  Lead  Solution  —  Weigh  0. 1 59  9  g 
of  lead  nitrate  [Pb  (NO^);]  on  a  clean  watch  glass  and 
transfer  it  to  one-litre  flask  through  the  funnel  giving 
several  washings  to  watch  glass  and  funnel  with  glass 
distilled  or  demineraiized  water.  Add  10  ml  of 
concentrated  distilled  nitric  acid  and  make  the  volume 
up  to  the  mark.  Stopper  the  flask  and  shake  the 
solution  well.  This  is  100  ppm  lead  solution  and 
should  be  stored  in  a  clean  botie  for  further  use.  Dilute 
!0  ml  ot  100  ppm  solution  of  lead  to  100  mi  with  one 
percent  nitric  acid  solution  to  get  100  ppm  standard 
lead  solution. 


D-3.1.2  Nitric  Acid  Solution,  J  Percent —  Dilute  10 
ml  of  concentrated  distilled  nitric  acid  to  one  litre  with 
glass  distilled  water. 

D-3.1.3  Zinc  Sulphate  Solution,  20  Percent  —  Weigh 
20  g  of  zinc  sulphate  (ZnS04.7HjO)  and  dilute  to  100 
ml  with  one  percent  nitric  solution. 

D-3. 1.4  Preparation  of  Working  Standards  —  Pipette 
the  following  volume  of  10  ppm  standard  lead  solution 
in  50-ml  numbered  volumetric  flasks.  Add  5  ml  of  20 
percent  zinc  sulphate  solution  to  each  flask  and  make 
the  volume  with  one  percent  nitric  acid  solution; 


Flask 

Volume  of 

Volume  of 

Concentration 

No. 

5  ppm 

20  percent 

of  Copper  After 

Standard  Cu 

Zinc 

Making  Volume 

Solution 

Sulphate 

of  50  ml  (ppm) 

Taken  (ml) 

Solution 
Added  (ml) 

1 

0.0 

5.0 

0.0 

2 

2.0 

5.0 

0.4 

3 

4.0 

5.0 

0.8 

4 

6.0 

5.0 

1.2 

5 

8.0 

5.0 

1.6 

6 

10.0 

5.0 

2.0 

Stopper  the  flasks  and  shake  them  well. 
D-3.2  Procedure 

D-3.2.i  Preparation  of  Zinc  Sulphate  Fertilizer 
Samples  —  Weigh  1  g  of  the  material  on  a  clean  watch 
glass  and  transfer  to  50-ml  volumetric  flask  through 
the  funnel  giving  washing  with  1  percent  nitric  acid 


IS  15848  :  2009 


solution.  Dissolve  the  material  and  make  the  volume 
with  1  percent  nitric  acid  solution.  Samples  should  be 
prepared  in  duplicate. 

D-3.2.2  Flaming  the  Solutions  —  Flame  the  standards 
and  the  samples  on  atomic  absorption  spectrophoto- 
meter at  a  wavelength  of  217  |jm  (Lead  line  of  the 
instrument). 


D-3.3  Calculations 

Prepare  a  standard  curve  of  known  concentrations 
of  lead  solution  by  plotting  the  absorbance  values  on 
y'-axis  against  their  respective  lead  concentration  on 
X-axis.  Calculate  the  percentage  lead  in  zinc  fcnilizcr 
by  multiplying  lead  concentration  value  calculated 
from  standard  curve  by  0.005. 


ANNEX  E 
[Table  1,5/  No.{v)\  and  Clause  7] 

DETERMINATION  OFpH 


E-1  Dissolve  5  g  of  the  material  in  freshly  boiled  and 
cooled  water,  dilute  to  100  ml  and  mix.  Determine  the 


pH  value  of  the  solution  with  apH  meter  as  prescribed 
in  IS  5741. 


ANNEX  F 
[Table  1 ,  SI  No.(vi);  and  Clause  7] 

DETERMINATION  OF  MATTER  INSOLUBLE  IN  WATER 


F-1  REAGENT 

F-1.1  Dilute  Sulphuric  Acid,  10  percent. 

F-2  PROCEDURE 

Dissolve  25.0  g  of  the  material  in  125  ml  of  water  and 
add  1  ml  of  dilute  sulphuric  acid.  Heat  the  solution  to 
boiling.  Filter  through  a  weighed  and  prepared  Gooch 
crucible  or  sintered  glass  crucible  (G  No.  4)  and  wash 


the  residue  thoroughly  with  hot  water.  Dry  the  crucible 
at  1 10  ±  5°C  to  constant  mass. 

F-3  CALCULATION 

Matter  insoluble  in  water  -  A  A 
where 

A     =  mass  in  g  of  the  residue. 


ANNEX  G 
[Table  1,  SI  No.  (vii);  and  Clause  7] 

DETERMINATION  OF  IRON 


G-1  GENERAL 

Two  methods  have  been  prescribed  —  Spectrophoto- 
metric  method  and  Atomic  Absorption  Method. 
Spectrophotometric  method  is  for  routine  analysis  and 
in  case  of  dispute  Atomic  Absorption  method  shall  be 
taken  as  a  Referee  method. 


METHOD  1 

G-2  SPECTROPHOTOMETRIC  METHOD 

G-2.1  Outline  of  the  Method 

In  test  solution,  iron  is  determined  spectrophoto- 
metrically  as  ferrous  iron  forms  red  complex  with 
ortho-phenanthroline. 
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G-2.2  Apparatus,  photoelectric-colorimeter. 

G-2.3  Reagents 

G-2.3.1  Bromophenol  Blue  Indicator  Solution,  0.4 
percent  solution  in  95  percent  ethanol. 

G-2.3.2  Sodium  Citrate  Solution,  25  percent. 

G-2.3.3  Hydroquinone  Solution.  1  percent  in  an 
acetic  acid  buffer  of  pH  4,5  obtained  by  mixing  65 
ml  of  0. 1  M  acetic  acid  with  35  ml  of  0. 1  M  sodium 
acetate  solution. 

G-2.3. 4  Ortho-phenanthroline  Solution,  0.25 
percent  in  25  percent  ethanol. 

G-2.3.5  Dilute  Hydrochloric  Acid,  1 :3  (v/v). 

G-2.3.6  Standard  Iron  Solution  —  Dissolve  0.700  2 
g  of  ammonium  ferrous  sulphate  (AR)  in  distilled 
water  containing  2  ml  of  perchloric  acid  and  dilute 
to  100  ml  with  water.  One  millilitre  of  this  solution 
contains  1  mg  of  iron. 

G-2.4  Preparation  of  Sample  Solution 

Boil  1  g  of  sample  in  20  inl  of  hydrochloric  acid 
(1:1)  for  30  min  and  filter  through  Whatman  No.  40 
niter  paper  in  100-ml  volumetric  flask.  Follow  with 
repeated  extraction  with  boiling  dilute  hydrochloric 
acid  (1:5)  decanting  the  solution  each  time  through 
the  same  filter  paper.  Dilute  the  filtrate  tolOO  ml. 

G-3  PROCEDURE 

G-3.1  Take  5  ml  of  the  sample  solution,  add 
bromophenol  blue  indicator  solution  and  titrate  with 
sodium  citrate  solution  until  yellow  colour  changes 
to  blue. 

G-3.2  Take  another  5  ml  of  sample  solution  in  a  25- 
ml  volumetric  flask.  Add  I  ml  of  hydroquinone 
solution.  3  ml  of  ortho-phenanthroline  solution  and 
an  amount  of  sodium  citrate  solution  equivalent  to 
the  above  titration  in  G-3.1.  Dilute  with  distilled 
water  to  25  ml.  Allow  the  solution  to  stand  for  1  h. 

G-3.3  Measure  the  absorbance  of  test  solution  at  5 10 
nm  using  I  cm  cell  and  also  blank  with  water. 

G-3.4  Place  4  ml.  8  ml.  12  ml,  16  ml  and  20  ml  of 
standard  iron  solution  in  a  series  of  100-ml  volumetric 
flasks.  To  each,  add  40  ml  of  dilute  hydrochloric  acid 
and  dilute  to  100  ml  with  water. 

G-3.5  Using  5  ml  aliquot  proceed  as  for  sample 

solution. 

G-3.6  Measure  the  absorbance  of  the  solution  and 
plot  a  graph  relating  absorbance  and  mg  of  iron. 


G-4  CALCULATION 


Fe,  percent  = 


2X 
W 


where 


X  =  concentration  (in  mg)  of  iron  in  final  sample 
solution  aliquot  as  determined  from  the 
graph,  and 

W  =  weight  in  g  of  material  taken  for  the 
preparation  of  sample  solution. 

METHOD  2 

G-5  ATOMIC  ABSORPTION  METHOD 

G-5.1  Reagents 

G-5.1.1  Standard  Iron  Solution  (J  000  ppm)  —  Weigh 
accurately  1  g  pure  iron  wire  and  put  it  in 
approximately  30  ml  of  6  N  hydrochloric  acid  in  a 
beaker  and  boil.  Transfer  it  to  one-litre  volumetric  flask 
through  the  funnel  giving  several  washings  to  the 
beaker  and  funnel  with  glass  distilled  water.  Make  the 
volume  up  to  the  mark.  Stopper  the  flask  and  shake 
the  solution  well.  This  is  1  000  ppm  iron  solution. 

G-5.1.2  Glass  Distilled  or  Demineralked  Water,  of  pH 
2.5  ±0.5. 

G-5.1.3  Preparation  of  Working  Standards  —  Pipette 
10  ml  iron  stock  solution  in  100-ml  volumetric  flask 
and  dilute  to  volume.  This  is  100  ppm  iron  solution. 
Pipette  the  following  volumes  of  100  ppm  iron  solution 
in  50  ml  of  volumetric  flask  and  make  the  volume  with 
acidified  water: 


Flask  No. 

Volume  of  100 

Concentration  of 

ppm  Standard 

Iron  After  Making 

Iron  Solution 

Volume  to  50  ml 
(ppm) 

1 

0.0 

0.0 

2 

1.0 

2.0 

3 

2.0 

4.0 

4 

3.0 

6.0 

5 

4.0 

8.0 

6 

5.0 

10.0 

7 

6.0 

12.0 

8 

7.0 

14.0 

9 

8.0 

16.0 

10 

9.0 

18.0 

11 

10.0 

20.0 

Stopper  the  flask  and  shake  the  solution  well. 

G-6  PROCEDURE 

G-6.1  Preparation  of  Fertilizer  Sample  Solution 

Weigh  exactly  1  g  of  the  material  on  a  clean  watch 


IS  15S48  :  2W) 

glas.s  and  transfer  it  to  a  one-litre  \oluiiictric  tlask  iron  solution  by  plotting  the  ahNorpiion  value  on  >'-axis 

tlirough  the  I'unnel  giving  repeated  washings  with  against  the  respective  iron  eoneentratmn  on  .V-a.vis 

acidified  water  and  dissolve  the  material  by  shaking  Determine  the  concentration  oi  iron  in  the  sample 

well.  Make  the  volume  up  to  the  mark  with  acidified  solution  from  the  graph 
water  and  ^hakc  well  and  tllter  through  Whatman  No. 

Y 

42  filter  and  then  continue  filtration.  Total  iron  (as  Fei.  percent  =  -■- 

G-6.2  Flamming  the  Solution 


10 
where 


Flame  the  standards  and  the  fdtered  sainple  on  atomic 

absorption  spectrophotometer  at  a  wavelength  of  '^     =  concentration  of  iron  (in  ppm)  obtained  from 

248.3  nm  using  clean  air  acetylene  name.  ^^^  standard  cur%c. 

G-7  CALCULATIONS 

Prepare  a  standard  curve  of  known  concentrations  of 
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